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INVESTIGATION INTO THE THREAT OF METHANE GAS AT THE PROPOSED 

NEW CONCORDIA PRIMARY SCHOOL SITE, ERF 19625, KNYSNA 
 

TECHNICAL REPORT 
 

1 INTRODUCTION 

 

1.1 Background 

 

The Department of Transport and Public Works / Department of Education, 

Western Cape intend to develop a new primary school on Erf 19625, Knysna. 

The planning is at an advanced stage with a geotechnical investigation also 

having been completed. As a result of the findings of the geotechnical report, an 

additional investigation was commissioned to carry out an assessment of 

contamination of the groundwater and the presence of hazardous gases. The 

results of this investigation indicated that it was not suitable to develop a school 

on this site due to potential risks related to leachate and (gas) emissions unless 

mitigation measures were implemented. 

 

Aside from the potential risk of landfill gas, the site also poses challenges in 

terms of potential settlement arising from the uncontrolled disposal of soils and 

wastes on the site with no compaction having taken place. 

 
 

1.2 Site Description 

 

The coordinates for the site are 34o 01’ 43.20” S; 23o 05’ 59.58” E and the 

location of the site is indicated in Figure 1 below. The site is located on Erf 19625 

(previously Erf 17632), Knysna. 

 

The proposed school site is located within a small valley which, over the years, 

has been filled in with soils, builders’ rubble and various waste materials 

including organic wastes. The valley drains to the northwest and the toe of the fill 

is partially retained by a gabion retaining wall. 

 

 

 



 

Proposed New Concordia Primary School 
Technical Report 

September 2014  2 
 

 

1.3 Terms of Reference 

 

Envitech Solutions (Pty) Ltd were requested by Uhambiso Consult (Pty) Ltd to 

carry out an investigation into the threat of methane gas at the proposed new 

Concordia primary school site, Erf 19625, Knysna.  

 

The Scope of Work was to include comments on the following: 

• Classification of the proposed site as per the Department of Water Affairs 

guidelines, 

• Possibility/threat of methane gas and other hydrocarbons in future – risk 

levels etc., 

• Mitigation measures to eliminate or reduce the risk level, 

• Health and hygiene concerns to the users of the school buildings, 

• Mitigation measures to be implemented in the event of leachate and 

landfill gas migrating in a north-westerly direction towards the temporary 

school, 

• Mitigation measures to be implemented in the event that only a sports 

field be developed on the existing landfill site, and 

• Health and safety measures required during construction of the sports 

field on the existing landfill site. 

 

1.4 Available Information 

 

The following information was made available: 

1) Outeniqua Geotechnical Services Geotechnical Report dated 11 

December 2013. 

2) Report by Sillito Environmental Consulting dated 13 March 2014 – 

Assessment of the groundwater at the proposed site for the development 

of a new primary school, Erf 17632, Concordia, Knysna. 

3) Letter by Uhambiso Consult to Outeniqua Geotechnical Services dated 

29 May 2014. 

4) Letter by Outeniqua Geotechnical Services to Uhambiso Consult dated 

01 June 2014. 
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5) E-mail by Iain Paton, Outeniqua Geotechnical Services to Andre de Kock, 

Uhambiso Consult dated 04 June 2014 – including correspondence 

between Iain Paton and Adrian Sillito. 
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Figure 1: Locality Plan 

PROPOSED 
SCHOOL SITE 
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2 SITE GEOLOGY & GEOHYDROLOGY 

 

2.1 Geology 

 

The site has been fully described in the geotechnical report by Outeniqua 

Geotechnical Services dated 11 December 2013. 

 

In summary, the natural soils underlying the site consist of the Tertiary-

Quaternary Aeolian cover sands of the Knysna Formation. The sands, which are 

several meters thick, are underlain at an unconfirmed depth by rocks of the 

Table Mountain Group. These rocks outcrop in localised places around Knysna. 

There are no documented geological faults in the vicinity of Knysna that could 

affect the development of the area.  

 

The portion of the natural valley that occupies the site has been filled up with 

builders’ rubble, soils, wastes and organic matter over a period of many years. 

The fill is considered to be an “uncontrolled” fill as it was placed in an 

uncontrolled manner with no control of the wastes or materials being dumped 

there and with no compaction. In the middle of the valley, the depth of the 

uncontrolled fill varies from 10.8m at the head of the valley to 18.1m at the 

northwest end of the fill. 

 

2.2 Geohydrology 

 

The geotechnical report by Outeniqua Geotechnical Services indicates that there 

is evidence of perched water tables in the fill at varying levels. There would, 

however, also appear to be a water table within the fill, just above the natural 

ground level along the middle of the valley. 

 

The presence of the water tables would indicate that there is a presence of 

leachate within the fill extending into the aeolian sands beneath the fill. This 

would indicate the possibility of leachate draining away from the fill, within the 

aeolian sands, in a north-westerly direction towards the existing temporary 

school. 
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The presence of perched water tables (leachate) in the fill would be as a result of 

rainfall infiltration and runoff arising from the surrounding area. Leachate is the 

result of water percolating through the fill mass and leaching out various 

contaminants from the various waste materials. Leachate contains anaerobic 

bacteria (which generate methane gas) as evidenced by the high pH of the water 

samples in the Sillito report. 

 

 

3 GEOTECHNICAL EVALUATION 

 

3.1 Earthworks and Foundations 

 

The nature of the uncontrolled fill will give rise to significant settlement and in 

particular unacceptable differential settlements due to the heterogeneity of the 

fill. 

 

The geotechnical report by Outeniqua Geotechnical Services describes various 

alternatives available for the site. At this stage it would appear that concrete piled 

foundations together with an engineered soil raft is the more favourable solution. 

 

The more favoured option of a concrete piled foundation solution, however, may 

give rise to additional problems related to landfill gas. Whilst any gas drainage 

blanket may be constructed across the site, the puncturing of this blanket with 

concrete piles will allow gases to permeate to the surface along the sides of the 

concrete piles. Note that the fill materials comprise a large proportion of silty 

clays which can shrink and create patent pathways for gas to escape along the 

sides of the piles. Ongoing settlement of the fill will also exacerbate the situation. 

 

3.2 Integrated Solution 

 
It would appear that an integrated solution is therefore required to accommodate 

both a foundation solution (stabilising of the fill) and a gas management system 

without compromising each other. 

 

A potential solution could include the following: 

• Use dynamic compaction, driving stone columns down to natural ground 

– this would largely stabilise the fill and provide gas drainage pathways, 
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• Place a stone drainage layer across the site to collect the gas and 

discharge it through a passive venting system along the periphery of the 

site, 

• Construct a soil raft above the gas drainage layer, and 

• Construct raft foundations for the buildings and all services on and within 

the soil raft. 

 

The solution provides for the separation of the gas drainage/management 

system from the buildings and services. Unfortunately, this option may prove to 

be relatively expensive when compared to other options. 

 

 

4 LANDFILL GAS ASSESSMENT 
 

4.1 Landfill Gas Production 
 

The anaerobic breakdown of organic material results in the production of 

methane (CH4) carbon dioxide (CO2) and other volatile organic compounds.  The 

resulting water saturated gas mixture is referred to as landfill gas (LFG).  A 

typical composition for residual LFG is as follows: 

 

    Table 1: Typical Composition of Landfill Gas 

Gas 
Percentage by 

Volume 

CH4 64 % v / v 

CO2 34 % v / v 

Nitrogen 2 %  v / v 

 

 

The term residual when applied to LFG is generally understood to mean gas that 

is not being actively extracted and represents the equilibrium composition as a 

result of natural generation and migration. 
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At 25oC LFG typically contains 1.8 % by mass of water (H2O) and has a density 

of 1.295 kg/m3.  The gas contains trace amounts of volatile fatty acids (VFA), 

hydrogen sulphide (H2S), mercaptans (R-SH) and ammonia/amines (R-NH2) that 

are responsible for the typical sour odour associated with LFG. The mercaptan 

and amine compounds have particularly strong and objectionable odours at low 

concentrations in the vpm range.  Typical LFG from an active extraction scheme 

has a CH4 content of 40 – 50 % v/v. 

 

Landfill sites that are anaerobic, with a depth of refuse greater than 2m and 

sufficiently moist will generate LFG after 6 – 9 months from deposition. The zone 

of greatest variability in LFG composition is the top 2 – 3 m of the landfill. 

 

4.2 Landfill Gas Properties and Hazards 
 

Methane (CH4) is a colourless, odourless, asphixiant, flammable, non-toxic gas 

that is lighter than air with a vapour density of 0.67 kg/m3 at 1 atmosphere (atm) 

and 20oC.  CO2 is a colourless, odourless, non-flammable, toxic gas that is 

heavier than air, with a vapour density of 1.80 kg/m3 at 1 atm and 20oC.  At a 

level of 3 % v/v in air, breathing becomes laboured with resultant headaches. At 

a level of 5 to 6 % v/v CO2, these symptoms become more severe and at 10 % 

v/v, visual disturbances, tremors and loss of consciousness can occur.  The 

accepted limit is 1.5 % v/v for limited exposure in air, and above this figure, CO2 

is considered hazardous.  The Threshold Limit Value (TLV) is 0.5 % over an 8 

hour period. 

 

Hydrogen sulphide (H2S) is a highly toxic, flammable gas with a characteristic 

offensive rotten egg odour.  At a level of 50 vpm H2S dulls the olfactory system 

and the gas is no longer detectable, making it even more dangerous.  H2S is of a 

similar toxicity to hydrogen cyanide (HCN).  Concentrations from 20 – 150 vpm 

cause eye irritation, and on prolonged exposure, pulmonary oedema.  Higher 

levels of around 500 vpm cause headache, dizziness, excitement, staggering 

gait, diarrhoea, dysuria and may result in bronchitis and bronchopneumonia. 

Concentrations in the range of 800 – 1 000 vpm are fatal in 30 minutes. 
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Typical LFG, if permitted to accumulate in low lying or enclosed or confined 

spaces, may produce an atmosphere that is both explosive and hazardous to 

life. The CO2 and VFA components of LFG are highly aggressive to concrete, 

brick mortar and mild steel.  These materials must therefore be protected when 

used in a situation where LFG can be expected. 

 

LFG will displace oxygen from enclosed spaces, making entry to them extremely 

hazardous.  Entry to enclosed spaces should not be made, unless the 

atmosphere has been tested for oxygen (O2) content and flammable gas, in 

terms of the General Safety Regulation R5, of the Occupational Health and 

Safety Act (Act 85 of 1993). CH4 is explosive in air between the concentrations of 

5 – 15 % v/v.  This concentration range is referred to as the explosive range with 

the two extremes being referred to as the lower and upper (LEL and UEL) 

explosive limits respectively. Conversely, LFG can become explosive with an O2 

content of 14 % v/v upwards. 

 

LFG can severely damage plant growth in migration pathways due to a lack of O2 

and high temperature in the root zone.  This occurs both by physical 

displacement and microbiological use of O2 in the aerobic conversion of CH4 to 

CO2.   

 

All of the intermediate products are toxic and may pass to atmosphere with 

migrating gas if the overall reaction becomes inhibited. The generation of both 

CO2 and heat in the root zone will cause severe plant stress and may prevent 

growth totally. 

 

4.3 Variability of Landfill Gas Emissions and Composition 
 

The following conditions will cause variations in LFG emission and composition: 

• Rising atmospheric pressure 

• Falling atmospheric pressure 

• Rate of change of atmospheric pressure 

• Barometric pressure history prior to start of pressure change 

• Rising aquifer levels 
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• Falling aquifer levels 

• Migration through biologically or chemically active media 

• Rainfall or lack of rainfall 

 

Rapidly falling atmospheric pressure will result in greatly increased LFG 

emission rates with an increased CH4 content.  The more stable the pressure 

prior to a fall the greater the increase in gas migration.  This is due to a gas build 

up during periods of stable pressure. 

 

The CH4 component of LFG may be biologically oxidized to CO2 in the upper 

layers of a soil profile.  Consequently, rising levels of CO2 may give an early 

warning of CH4 migration.  Normal soil may also contain CO2 from microbial 

metabolism.  The presence of CO2 is therefore not always an indicator of LFG 

and must be viewed in the light of similar soil circumstances unaffected by 

landfill. 

 

LFG migrates in porous media through the processes of diffusion and advection.  

These two processes are driven by concentration and pressure gradients 

respectively.  LFG pressures within a landfill are typically within the range of 5 – 

25 mbar.  LFG migration typically reaches 50 – 100m from a landfill but is 

seldom seen more than 300m from one.  

 

4.4 Odour 
 

LFG contains over a hundred trace compounds that can be malodorous and 

persistent in that they tend to become absorbed onto textiles such as clothes and 

curtains.  These odours are strongest where decomposing waste is exposed to 

atmosphere.  Exposure of previously landfilled waste must be prevented where 

possible.  Typical malodorous compounds include hydrogen sulphide (H2S), 

esters, terpenes, mercaptans and volatile fatty acids (VFA).  These trace 

compounds are described as volatile organic compounds (VOC).  The normal 

LFG odour is that of the VFA’s, but the sulphur containing compounds such as 

H2S and mercaptans can also predominate depending on the types of waste that 

have been landfilled. 
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4.5 Site Gas Assessment 
 

Due to a number of boreholes installed during the previous investigations having 

been vandalised, some four new shallow gas probes were installed in the same 

location as some of the boreholes, namely: BH20, BH21, BH23 and BH24. 

Details of the gas monitoring probes are shown in Appendix A. 

 

In addition to the above boreholes, two existing boreholes were found to be 

intact and were also used in the assessment.  These two boreholes were used 

for sampling and testing purposes in the Sillito report (13 March 2014). These 

were boreholes BH17 and BH25. 

 

The locations of the boreholes/probes are shown on the Geotechnical Map in 

Appendix B. 

 

On the 26 August 2014, a series of gas analyses were undertaken in the above 

monitoring probes and boreholes. 

 

The gas sampling and analyses were undertaken using a gas analyser with 

details as follows: 

 

Manufacturer: Geotechnical Instruments (UK) Ltd 

Model Name:  BIOGAS CHECK 

Serial Number:  BM105009 

 

The instrument was factory calibrated on 14 July 2014. The instrument was also 

site calibrated with a calibrated reference gas on 25 August 2014. 

 

The analyses include CH4 and CO2 by dual wavelength infrared cell with 

reference channel O2 by internal electrochemical cell. 

 

The sampling and gas analyses results are given in the following table. 
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Table 2: Gas Analysis Results 

BH/Probe 
No. 

Atmos. 
Pressure 
(mbar) 

CH4 
(% v/v) 

CO2 

(% v/v) 
O2 

(% v/v) 
BAL 

24 987 1.2 2.2 16.7 79.9 

21 988 0.0 0.0 19.2 80.8 

20 988 0.0 0.1 19.4 80.5 

23 988 0.1 7.2 8.8 83.9 

25 987 35.0 29.7 1.0 34.3 

24 988 1.1 1.5 17.5 79.9 

21 988 0.1 0.0 19.6 80.3 

20 988 0.0 0.1 19.9 80.0 

23 988 0.1 6.1 10.3 83.5 

17 988 32.5 27.6 2.1 37.8 

17 988 32.6 31.1 2.4 33.9 

17 988 32.4 30.9 4.6 32.1 

24 988 0.0 0.1 20.1 79.8 

Note: BHs 20, 21, 23 and 24 – new shallow probes. 

   BHs 17 and 25 – existing boreholes. 

 

From the above it can be seen that very low levels of methane (CH4) were 

obtained in the new shallow probes. However, high levels were registered in the 

older boreholes (BH17 and BH25). Slightly elevated levels of carbon dioxide 

(CO2) were registered in BHs 23 and 24. 

 

Based on the above results it would appear that: 

1) The new shallow probes are more than likely located in areas of thick 

clayey soil fill although the elevated levels of CO2 and lower levels of O2 

could be indicative of CH4 migration (oxidation of the CH4 to CO2). 

2) The older boreholes (BHs 17 and 25) show high levels of CH4 and CO2 

and much lower levels of O2 indicating that the methane gas is probably 

being generated lower down in the fill. These levels of gas indicate a high 

content of organics and is likely to continue for a lengthy period to 

continue generating landfill gas. 

3) That landfill gas migration is taking place and that lower down in the fill 

profile, leachate could be escaping within the aeolian sand horizon off the 
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site and releasing landfill gas. Note that the anaerobic bacteria 

responsible for generating methane are present in the leachate. 

 

It should be noted that the migration process is very dependent upon fluctuations 

in atmospheric pressure. During periods of high pressure, the migration of 

methane from the landfill site may be retarded; conversely, during periods of low 

pressure, and especially with a rapid rate of change of pressure, generation 

appears to be enhanced. 

 

Deeper landfills containing wastes are more likely to be varied in composition 

and take longer to reach a stable density under natural compaction and to cease 

gas generation. Deeper fills of all types also suffer greater overall settlement. 

 

 

5 SITE CLASSIFICATION 

 

5.1 DWAF Minimum Requirements (1998) 
 

In terms of the original classification system, “Minimum Requirements for the 

Disposal of Waste to Landfill”, 2nd Edition, 1998 (Department of Water Affairs and 

Forestry) the site would have been classified as follows: 

 

• Waste type: General 

• Size:  Communal (Input probably less than 25t/d) 

• Water balance: B+ 

 

Site Classification: G:C:B+ 

This means that the site would have been considered as a communal site with 

the potential to generate leachate. 

 

5.2 New DEA Classification System 
 

Landfill sites are now classified in accordance with new containment barrier 

systems as promulgated in the “National Environmental Management: Waste 

Act, 2008 (Act No.59 of 2008) - National Norms and Standards for Disposal of 

Waste to Landfill” on 23 August 2013. 
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Assuming that the fill contains a fair measure of general waste including organic 

garden waste, the new standards would dictate that a Class B landfill is required. 

A Class B landfill requires a much higher design standard than before purely 

since the fill contains some general waste. There is no provision for communal 

sites in the new standards. 

 

However, it should also be noted that in terms of the National Environmental 

Management: Waste Act, 2008 (Act No.59 of 2008) the site may be deemed to 

be “contaminated land” by virtue of the activities that took place on the site. 

 

The clean-up or remediation of the site would be subject to the “National 

Environmental Management: Waste Act, 2008 (Act No.59 of 2008) – National 

Norms and Standards for the Remediation of Contaminated Land and Soil 

Quality” published on 2 May 2014. 

 

 

6 RISK ASSESSMENT 

 
6.1 Introduction 

 
 

In terms of contaminated land, risks to human health and the environment can 

be regarded as being comprised of the following components: 

• A source: a toxic substance or group of toxic substances with the 

potential to cause harm, 

• A pathway: a route by which a receptor could be exposed to, or affected 

by, the toxic substance(s), and 

• A receptor: a particular entity which is being harmed or adversely affected 

by the toxic substance(s). 

 

The process of risk assessment can be defined as simply ‘an evaluation of the 

probability of harm’ and in the context of contaminated land, is concerned with 

gathering and interpreting information on the characteristics of sources, 

pathways and receptors at a specific site and understanding the uncertainties 

inherent to the ensuing assessment of risk. 

 

A qualitative assessment of risk for this site would therefore indicate the 

following: 
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• Source: Uncontrolled fill – methane, carbon dioxide 

• Pathway: Permeable soil horizons, services, ducts, pipes, piled 

foundations, leachate flowing off site 

• Receptor: School users 

 

In evaluating risks, suggested limiting concentrations for some gases of major 

concern are given in the table below. 

 

Contaminant 

Limiting 
concentration for 

toxicity 
(% v/v) 

Limiting 
concentration for 

flammability 
(% v/v) 

Trigger for 
potential hazard 

(% v/v) 

Carbon dioxide 0.5 - 0.125 

Methane 14 5-15 0.25 

 Oxygen Should never fall below 18 % v/v <20 

 
 
6.2 Methane 

 

If the concentration of methane in the ground exceeds the lower explosive limit 

(5% v/v) a hazard exists. The risk involved will depend on the emission rate of 

the gas, whether there are any confined spaces, whether there are channels for 

transmission, of the gas and whether there are sources of ignition. The last three 

ways are always likely to be present, although careful design can minimise their 

significance. The crucial factor is the rate of emission, and as any unventilated 

confined space in contact with the ground will eventually come into equilibrium 

with the gas in the ground, this reduces to the question, ‘How long will it take for 

an unacceptable concentration of gas to build up?’. 

 

Under certain circumstances even very low methane emission rates can lead to 

a risk situation. There is no ‘safe’ limit.  

 

6.3 Carbon Dioxide and Oxygen 

 

Methane is not the only gas of concern. Carbon dioxide, which typically occurs in 

roughly the same proportion as methane in landfill gas, is of equal concern 
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because of its toxic and asphixiant properties. In addition, oxygen deficient 

atmospheres, generally inevitable if the concentrations of other gases are at 

significant levels, must be considered. The risks to occupants from both carbon 

dioxide and oxygen deficiency are both direct (toxicity and asphyxiation) and 

indirect through interference with the combustion of gas and other appliances, 

leading to the formation of carbon monoxide. 

 

The maximum acceptable concentration of carbon dioxide is 0.5% (lower 

average concentration). 

 

Oxygen concentrations of less than 18% are unacceptable, that is, situations in 

which 3% or more of the oxygen has been replaced by other gases such as 

methane or has been used up in combustion, or in microbial or oxidation 

processes. 

 

 

7 MITIGATION MEASURES 

 

Mitigation measures that can be implemented to minimise / eliminate the risk to users 

of the proposed school include the following: 

1) Dynamic compaction with stone columns, stone gas drainage layer with 

passive venting system and engineered soil raft as described in Section 3.2 

above, or 

2) Relocate project site to existing temporary school site with appropriate gas and 

leachate drainage measures at toe of the existing uncontrolled fill. 

 

8 HEALTH & SAFETY 

 

In terms of health and safety, the hazards posed by landfill gas have been described in 

Sections 4.2, 6.1, 6.2 and 6.3. 

 



 

Proposed New Concordia Primary School 
Technical Report 

September 2014  17 
 

The main health and safety concerns include toxicity, asphyxiation and gas explosion 

or “fireball” where methane is ignited at a concentration in excess of 15% v/v. 

 

The build-up of methane and or carbon dioxide in closed/confined spaces (cupboards, 

manholes, etc.) together with a lack of oxygen can lead to asphyxiation.  

 

Methane levels between 5% and 15% can lead to explosions through an electrical 

spark or someone igniting a cigarette lighter or similar. Methane levels higher than 

15% can lead to a fire or “fireball”. 

 

 

9 CONCLUSIONS 

 

The proposed Concordia primary school site poses a definite risk in terms of landfill 

gases. There is sufficient evidence to indicate that significant amounts of methane are 

present in the site and that ongoing generation of landfill gases is likely to occur. 

 

The landfill gases, in particular methane and carbon dioxide, pose a hazard and are 

likely to affect the health and safety of the users of the proposed school. 

 

It is also likely that leachate migrating from the site in a north-westerly direction 

towards the temporary school site, is carrying anaerobic bacteria which will generate 

methane gas. The landfill gas being generated in the uncontrolled fill is also capable of 

migrating off-site through the aeolian sand horizon towards the temporary school site. 

 

In view of the above, it would be prudent to look at relocating the proposed school site 

to another site or to the adjacent, existing temporary school site. 
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10 RECOMMENDATIONS 

 

In view of the above findings, it is recommended that the following options be 

considered before finalising the proposed school development: 

 

1) Further investigations be carried out to determine whether leachate and/or 

landfill gas is migrating off-site at the bottom of the valley towards the existing 

temporary school site. 

2) In the event that leachate and/or landfill gas is found to be migrating off-site 

towards the temporary school, a combined cut-off subsoil drain and barrier 

should be installed across the valley to intercept same. The subsoil drain would 

be intended to collect leachate seepage and discharge it to a sump from where 

it can either drain under gravity or be pumped to the local sewer system for 

eventual treatment at a waste water treatment works. A membrane barrier 

placed on the downstream side of the subsoil drain will prevent further 

migration of the landfill gas. The landfill gas can then be collected and disposed 

of via a passive extraction system including one or more “whirly bird” extractor 

fans. 

3) Determine the cost of relocating the project site to the temporary school site 

including the cost of any leachate / landfill gas drainage measures required to 

intercept the migration at the toe of the uncontrolled fill. 

4) Compare the cost of developing the proposed school on the uncontrolled fill as 

described in Section 3.2 with the alternative of locating the proposed school on 

the existing temporary school site. 

5) If a sports field is developed on the existing landfill site, it would be necessary 

to install a stone blanket drain across the site to collect landfill gas and 

discharge same through a passive extraction system including one or more 

“whirly bird” extractor fans. It is recommended that the site be prepared with a 

compacted subgrade, the placement of a minimum 150mm stone blanket drain 

and then a minimum of 600mm selected silty clay materials compacted in 

layers above the stone drainage layer. Thereafter it can be topsoiled and 

grassed. 

6) In terms of health and safety measures to be considered whilst carrying out 

construction works on the existing landfill, the following should be considered: 

• There should be strictly no smoking and any fires or naked flames 

should be prohibited on site. 
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• Entry into any confined areas such as tanks, manholes or sumps should 

be prohibited unless first tested for landfill gas (CH4 and CO2). 

 

 

 
____________________ 
SM Jewaskiewitz PrEng 
Director 
Envitech Solutions (Pty) Ltd 
17 September 2014 
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Appendix A: Typical Landfill Gas Monitoring Probe 

Appendix B: Geotechnical Map (Outeniqua Geotechnical Services) 
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Appendix A: Typical Landfill Gas Monitoring Probe 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TYPICAL LANDFILL GAS MONITORING PROBE 

1500mm 

2000mm 

500mm 

NGL 

THREADED CAP OR LOCKABLE 
WITH BOLT THROUGH CAP 

500X500X150MM 
CONCRETE BASE 
(OPTIONAL IF PERMANENT) 

150-200mm DIA AUGERED 
HOLE 

50mm GALVANISED STEEL PIPE 
WITH TAPERED TIP 

8mm DIA HOLES – 3 PER RING, 

50 mm CENTRES 

COURSE SAND OR 12mm STONE 

BACKFILL 
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